Effect of 4-pyridone-3-carboxamide ribonucleoside (4PYR)-potential cardiovascular toxin in perfused rat heart.
We recently described a new nicotinamide derivative: 4-pyridone-3-carboxamide ribonucleoside (4PYR) and its conversion to intracellular metabolites (4PYR monophosphate: 4PYMP and 4PYR adenylate diphosphate: 4PYRAD). The aim of this study was to clarify the metabolism and physiological effects of brief exposure to 4PYR in perfused rat heart. Rat hearts were perfused in Langendorff mode. After 15 min equilibration, 100 μM 4PYR (or solvent in controls) was infused into coronary circulation for 5 min. Coronary flow was recorded with electromagnetic flow meter and left ventricular mechanical function was assessed with intraventricular baloon by constructing pressure-volume relations. After perfusion hearts were freeze-clamped and analyzed using HPLC for phosphocreatine, creatine, ATP with metabolites as well as 4PYR metabolites. 4PYR infused into the coronary circulation was rapidly converted in the heart into 4PYMP and 4PYRAD with concentrations reaching 85.6±46.9 and 43.9±6.4 nmol/g dry weight, respectively, while control concentrations were below 20 nmol/g. 4PYR had no effect on baseline coronary flow (11.9±2.3 ml/min versus 11.0±2.7 ml/min in control) or stimulated by shear stress (23.2±4.5 ml/min versus 23.1±5.2 ml/min in control). Both systolic and diastolic left ventricular mechanical function were not affected by 4PYR. No difference was noted for heart rate. Myocardial concentrations of ATP or phosphocreatine were also not affected by 4PYR. We conclude that 4PYR has no immediate effect on coronary endothelium or cardiomyocyte functions such as coronary flow, rhythm, diastolic properties, or contractility despite rapid incorporation into intracellular metabolites. This study also indicates the lack of effect on purinergic receptors.